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Abstract
The emitted particulate matter of diesel engines is subject to increasing criticism for being a serious threat 
to air quality and a potential risk to public health. These particles are widely distributed throughout the 
troposphere and even the stratosphere. The physical and structural properties of environmental carbons 
and fine dust particles have been investigated with increasing interest in the recent time. Monitoring the 
physico-chemical properties of emitted soot particles is of great importance in pollution control [1, 2]. 
Here we report on the correlation of microstructure and reactivity of soot and carbon black investigated 
by HRTEM, EELS and TG. The nanostructure of the soot and carbon black depends on their origin and 
affects the physical and chemical properties. Spherical primary particles consisting of a disordered core 
embedded in shells of layered graphene systems with radial symmetry are observed. The graphene layers 
are bent due to incorporation of non-hexagonal defects in the graphite structure. HRTEM images reveal 
fullerene-like clusters or molecules on the surface of the primary particles (Fig. 1a). EELS measurements 
(under the so called magic-angle-conditions) of the carbon-K-ionization edge reveal differences in the 
electronic structure of the particulates due to the hybridization (sp2 and sp3) of carbon atoms (Fig. 1b). It 
is observed that different bonding properties of the soot will lead to a different oxidation behavior (Fig. 
1c). The correlation of bulk structure and surface reactivity [3] will be presented.
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Fig. 1: HRTEM (a), EELS (b) and TG/TPO (c) 
investigations to correlate nanostructure, 
electronic structure and reactivity of the soot and 
carbon black particles. 
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